VRAC: molecular identification as LRRC8 heteromers with differential functions.
A major player of vertebrate cell volume regulation is the volume-regulated anion channel (VRAC), which conducts halide ions and organic osmolytes to counteract osmotic imbalances. The molecular entity of this channel was unknown until very recently, although its biophysical characteristics and diverse physiological roles have been extensively studied over the last 30 years. On the road to the molecular identification of VRAC, experimental difficulties led to the proposal of a variety of false candidates. In 2014, in a final breakthrough, two groups independently identified LRRC8A as indispensable component of VRAC. LRRC8A is part of the leucine-rich repeat containing 8 family, which is comprised of five members (LRRC8A-E). Of those, LRRC8A is an obligatory subunit of VRAC but it needs at least one of the other family members to mediate the swelling-induced Cl(-) current ICl,vol. This review discusses the remarkable journey which led to the molecular identification of VRAC, evidence for LRRC8 proteins forming the VRAC pore and their heteromeric assembly. Furthermore, first major insights on the role of LRRC8 proteins in cancer drug resistance and apoptosis and the role of LRRC8D in cisplatin and taurine transport will be summarized.